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P r e p a r a t i o n  of  Monod i spe rCSuspens ions  

The m a j o r i t y  of the problems associated w i t h  the p r e p a r a t i o n  
and the s i z e  c o n t r o l  of  uniform s i l v e r  halide par t ic les  have been 
solved dur ing  t h i s  r e p o r t  period. Seve ra l  batches of  s i l v e r  
halide par t ic les  w i t h  diameters vary ing  from 0-1 t o  1-0 F1. have 
been prepared, 
has 

L 1.-ht - S c a t ter i nq M e  a s u r  emen t s 

A series of  monodisperse p o l y s t y r e n e  suspens ions  
a lso been o b t a i n e d  from the Dow C h e m i c a l  Company. 

I 

Part ic le  r a d i i  w e r e  determined f r o m  the observed wavelengths 
of the t r a n s m i t t a n c e  minima and m a x i m a  r e l a t e d  t o  the t o t a l  M i e  
s c a t t e r i n g  c o e f f i c i e n t .  
s c a t t e r i n g  6easurements  agreed q u i t e  w e l l  w i t h  those ob ta ined  
from e l e c t r o n  micrographs.  

R a d i i  v a l u e s  o b t a i n e d  from l i g h t -  

The c o n c e n t r a t i o n  o f  s c a t t e r i n g  c e n t e r s  w a s  determined f r o m  
l i g h t - s c a t t e r i n g  measurements and compared w i t h  the v a l u e s  
c a l c u l a t e d  from the weight of s i l v e r  bromide i n  suspension.  
agreement w a s  ob ta ined  up  t o  a par t ic le  s e p a r a t i o n  of 1 . 2  diameters. 

Good 
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M u l t i p l e  s c a t t e r i n g  e f f e c t s  have been observed i n  h i g h l y  / 
concen t r a t ed  suspens ions  i n  g e l a t i n ,  i .e.,  the t r a n s m i t t a n c e  a t  
c e r t a i n  wavelengths a c t u a l l y  i n c r e a s e s  w i t h  i n c r e a s i n g  concentra-  
t i o n .  The d i l u t e  suspens ions  con ta in ing  an equa l  number of 
scatterers gave equa l  t r a n s m i t t a n c e s  and were independent of the 
s i z e  of the par t ic les  as predicted by the M i e  theory .  
suspens ions  con ta in ing  particles of  t w o  d i f f e r e n t  s i z e s  showed 
no i n t e r a c t i o n :  the s c a t t e r i n g  e f f e c t s  due t o  each par t ic le  s i z e  
w e r e  a d d i t i v e ,  i n d i c a t i n g  that  a l l  particles act as independent 
scatterers. I t  i s  be l i eved  t h a t  minor o s c i l l a t i o n s  caused by the 
resonance of  magnetic dipole t e r m s  have been observed i n  poly- 
s t y r e n e  suspensions.  The above o b s e r v a t i o n ,  i f  confirmed by f u r -  
ther exper imenta t ion ,  would have major theoretical  s i g n i f i c a n c e .  

q u a r t e r l y  report c u r r e n t l y  being prepared .  

2--- Anal s is  of Mul t ip l e  I n t e r a c t i o n  o f  Rad ia t ion  w i t h  a Piqment 
- Dispersed i n  a Transparent  Matrix 

r e q u i r e  l a r g e - s c a l e  computations. I n i t i a l l y ,  however, the 
problem i s  t o  constr’uct a model s u i t a b l e  f o r  the s tudy  of i n t e r -  
a c t i o n  between the i n c i d e n t  r a d i a t i o n  and the s c a t t e r i n g  c e n t e r s  
located w i t h i n  the p a i n t .  
has been made, and a promising technique  s e e m s  t o  be t o  t r ea t  
the p e n e t r a t i o n  of the r a d i a t i o n  i n t o  a pigmented m a t r i x  ( i . e - ,  
a p a i n t )  as a random w a l k  of energy even t s .  Symbolical ly ,  the 
sequence of e v e n t s  would be a s  shown ir, Figure  1. The scat- 
t e r i n g  e v e n t s  would be denoted as pr imary,  secondary, etc. To 
de te rmine  a unique random walk,  the energy spectrum of the . 
i n c i d e n t  r a d i a t i o n  would be interpreted as a p r o b a b i l i t y  that  
the energy  quantum s e e u n g  t o  p e n e t r a t e  the material would have 
a characteristic wavelength,  h. Then, the ;mown character- 
i s t i c  of the pigment matrix would be used t o  c a l c u l a t e  the 
p r o b a b i l i t y  t ha t  the primary scatterer had a diameter d. Then 
fo r  a pr imary e v e n t ,  the hand d would be s e l e c t e d  by us ing  
random d i g i t s  i n t e r p r e t e d  according t o  the predetermined probabil- 
i t y  d i s t r i b u t i o n s .  The conse uence of anLA/d i n t e r a c t i o n  would 
t h e n  be the informat ion  for  t B e energy t o  cons ide red  i n  the 
second i n t e r a c t i o n ,  The radial  d i s t r i b u t i o n  of the r a d i a t i o n  
f r o m  the pr imary i n t e r a c t i o n  and the r ad ia l  p r o b a b i l i t y  of  en- 
coun te r ing  a second s c a t t e r i n g  c e n t e r  would then  de termine  the 
n a t u r e  o f  the second r e a c t i o n ,  For  each primary r e a c t i o n  there 
w i l l  be s e v e r a l  secondary even t s ,  and for  the t h i r d  e v e n t s  there 
w i l l  be many i n t e r a c t i o n s ,  T h e  performance of  any g iven  pigment 
matrix could  t h e n  be t h e o r e t i c a l l y  deduced from a model by t a k i n g  
the average of many unique random walks,  

D i l u t e  

These d a t a  and their  ana lyses  are the s u b j e c t  of  a formal 

A r i g o r o u s  t r e a t m e n t  o f  m u l t i p l e  s c a t t e r i n g  w i l l  probably 

A pre l imina ry  s tudy  of  possible models 

a 
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Schematic of Multiple Scattering Model 
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The  poss ib i l i t i es  and l i m i t a t i o n s  of t h i s  type o f  model are 
being s tud ied .  Concurrent s t u d i e s  of wave theories which w i l l  
p r e d i c t  m u l t i p l e  i n t e r a c t i o n s  are also being made. 

Personnel  and Records 

Personnel who con t r ibu ted  t o  t h i s  report were M r s .  J. A l l e n ,  
M r .  V i c t o r  Raziunas,  D r .  B r i a n  Kaye, and D r .  Sidney Katz. R e s u l t s  
are recorded i n  Logbooks C13738, Cl'3906, and C14085. 

Respec t fu l ly  submit ted,  

I I T  RESEARCH INSTITUTE 

Po 1 ymer R e  search 

Approved by: 

T. H. '  Meltzer 
14 an age r 
Polymer R e  search 

GAZ : r m s  
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